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(TRANSLATION of page© 35-38) 

EXPERIMENT OPERATION 

In this item, methods and notandum regarding each culture 
step in the rice protoplast culture system will be described. 

1 . INDUCTION OF SEED CALLUS 

2. LIQUID SHAKING CULTURE 

3. PREPARATION AND CULTURE OF PROTOPLAST 

(1) PRETREATMENT OF CULTURE CELT. 

(2) ISOLATION OF PROTOPLAST 

(3) CULTURE OF PROTOPLAST 

4. FORMATION OF COLONY AND REGENERATION OF PLANT BODY 

(1) FORMATION OF COLONY 

(2) PRETREATMENT FOR REDI FFERENTIATION 
<3) REDIFFERENTIATION 

[The bracketed numbers shown in the following pages indicate 
the cut numbers of "scenario".] 
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1. INDUCTION OF SEED CALLUS 



1) Regarding experiment material 

i) Fully ripened seed and immature embryo 

In this experiment system, fully ripened seeds are used 
as material for somatic cell culture. There are many reports 
saying "immature embryo is better material for culture cell 
having high ability of plant body regeneration". In my 
laboratory, calli were induced from both fully ripened seeds 
and immature embryos to make liquid culture cell, and the two 
results were compared to each other. Then culture cell derived 
from immature embryos became stable earlier than that derived 
from fully ripened seeds. However, a critical difference 
between them could not be found, and therefore, in view of 
"supply for the year" and "easiness" of material, it was judged 
that fully ripened seeds were much better for use as the 
experiment material. 

Further, the more the culture condition was improved, the 
more the ability of redif f erentiation of the culture cell 
derived from fully ripened seeds was markedly improved. 

ii) Method for selection of brown rice and surface sterilization 
(14) 

After "hulling" is carried out, solid brown rice are 
selected and then subjected to sterilization operation. 
Immature rice, discolored rice, and cracked rice are preferably 
avoided, since there is the possibility of not being sterilized 
sufficiently. Attention should be paid so as not to sterilize 
brown rice by antiformin for many hours, because seeds will be 
killed due to the treatment. 

iii) Site of seed in which callus is induced (24): 

When brown rice are placed on a callus induction medium, 
firstly, blasts begin to move. Then, embryo parts gradually 
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expand to form calli. Depending on a rice cultivar, callus 
formation is poor, and in some cases, many roots grow, calli 
are formed at many points of a grown root/ or calli are formed 
on a base part of a shoot . It seems to be thought that a callus 
formed expansion of an embryo part is derived from an embryonic 
disc. 

If a callus was induced using only an embryo part extracted 
from brown rice, a better result might be obtained. However, 
it has not been tried, 
2) Callus induction medium 

i) MS (Murashige fit Skoog, 1962) and N6 (N 6 : Chu et al., 1975) 

When MS medium was compared to N6 medium, a difference 
was barely found in the phase of callus induction. However , 
in the next culture phase, that is, liquid shaking culture, a 
callus induced using MS medium became a good culture cell 
earlier than that induced using N6 medium. 

ii) Kind and concentration of hormone 

When fully ripened rice seeds are used as the material, 
callus induction does not become stable, unless 2, 4-D, which 
is a strong auxin, is used. Comparison was carried out using 
2, 4-D whose concentration was set in the range of 1-20 mg/1. 
Then, macroscopic difference could not be found in the range 
of 2-10 mg/1. Therefore, 2 mg/1, which is the minimum 
concentration for stable callus induction, was employed. 

iii) Concentration of iron and EDTA 

Referring to the report made by Kyozuka et al., (1987), 
a concentration of MS basal medium and 1/5 of the concentration 
were compared to each other regarding callus induction, liquid 
shaking culture, and redif f erentiation. Then, an effect on 
proliferation could not be found. Only, a good culture cell 
which is pale in color was obtained in liquid shaking culture 
when 1/5 of the concentration was employed. Therefore, after 
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that, the same concentration (1/5 of the concentration) was 
Employed in all media . 
iv) Agar and Gel-Lite 

As a gelatinizing agent for callus induction medium, 
commercially available agar powder and Gel-Lite were compared 
to each other. The case using Gel-Lite was noted to be more 
excellent in view of both quality and quantity of induced calli . 
3) Contamination (abbreviated as ^kontami", which means 
pollution by bacteria) 

When fully ripened seeds are used as the material, there 
is little problem of contamination. In my case, two dishs of 
9 cm are prepared and 5 seeds are placed on each dish. In the 
case of a rice cultivar which is frequently used in an experiment, 
^callus induction" is carried out at the frequency of about one 
time per month. 

However, in some cases, the condition of the seed material 
is not good. It is thought that such a condition occurs when 
weather at the time of collecting seeds is not good, when seeds 
are collected in a place which is not suitable for planting the 
employed cultivar, and the like. In some cases, a few of 
bacteria grow in a dish, since sterilization cannot be carried 
out completely by the operation of surface sterilization. When 
hypha spreads due to pollution by a mold, the dish is preferably 
discarded. On the other hand, in the case of pollution by a 
bacterium, unless contamination spreads over the dish within 
2-3 days after the placement of seeds, good seeds can be isolated 
from the polluted source by transferring those seeds to a new 
dish. 

Contamination is feared in the culture experiment, 
especially in the culture experiments handling a higher plant. 
Risk of contamination becomes the highest when a plant piece 
is introduced into an incubator from outside- Once sterile 
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culture is successfully initiated, there are small 
opportunities for bacteria to get mixed in at the time of work 
in a clean bench* 

4) Treatment in darkness (22) 

Since light is not required for callus induction, 
prepared dishs are put into a drawer of a desk in a room for 
culturing at 25°C, or put into a stainless-steel can like a video, 
and left stacked. 

5) State of induced callus (23) 

When various cases of callus induction were compared 
using various cultivars as the material, seed callus was induced 
by most cultivars . A callus which is thought to be derived from 
embryonic disc grows in close contact to an embryo part. 
Regarding other parts, callus formation was observed on a base 
part of a shoot or around a root . 

A callus derived from embryonic disc became a culture cell 
in good state after it was transferred to liquid culture* It 
was thought that cells obtained by liquid culture ubing calli 
growing around a root were "viscous", and they did not become 
good culture cells. However, it is not clear whether these 
results are universal or not, since there are only some 
examples. 

6) Difference between rice cultivars in callus induction and 
liquid shaking culture 

Regarding callus induction and liquid culture ceil 
production, results obtained by using about 200 rice cultivars 
of model Indica cultivars and model Japonica cultivars were 
compared to each other. There were small cultivars in which 
a callus never grew* 

In many model Indica cultivars, better calli were induced 
in a faster manner than those in model Japonica cultivars . 
However, many calli became black and died after they were 



6 



subjected to the next step. The main purpose of my experiment 
was to complete a protoplast culture system in a short period 
of time, and therefore, a counter measure for saving cultivars 
in which calli become black was not devised. Since differences 
between cultivars are clearly identified, it is important to 
find out a cultivar suitable for the culture for smoothly 
promoting the experiment. 
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